L emierre syndrome, also known as postanginal septicemia or necrobacillosis was first reporte e ed in 1890 by Courmont and Cade, although Lemierre, a French physician and professor of microbie e ology best described the syndrome in 1936 in a review of 20 cases that was published in the Lancet. 1 His cases were based on the following criteria: (1) acute orophae e ryngeal infection or abscess, (2) septicemia, (3) throme e bophlebitis of the internal jugular vein and (4) seconde e ary metastatic abscesses, most commonly to the lungs and joints.
1,2 It is seen mostly in previously well adolese e cents and young adults with a mean age of 19 years, and there is a slightly higher prevalence in males. The cure e rent mortality rate is estimated to be between 5% and 10%, with significant morbidity. 3e5 Before the advent of antibiotics, this syndrome was commonly encountered and often fatal.
1 Presumably, owing to the widespread use of antibiotics in the early treatment of throat infece e tions, there has been a dramatic decrease in the incie e dence of Lemierre syndrome; fewer than 100 cases have been reported since 1974. 6e7 CASE A 27eyeareold otherwise healthy male presented to the emergency department with a 10eday history of sore throat, fever and lymphadenopathy. His condition had deteriorated to significant odynophagia, hemoptysis, chest pain and shortness of breath. On examination his temperature was 38ºC, oxygen saturation was 93% on 2 liters of oxygen. He was jaundiced and had tender cere e vical lymphadenopathy and an erythrematous throat. His chest exam showed bilateral bibasilar crackles, and he had hepatosplenomegaly. His initial investigae e tion showed WBC 18. pyema and thrombosed jugular veins (Figure 1 ). Blood culture grew Fusobacterium necrophorum. The diagnosis of Lemierre syndrome was made. The patient was treate e ed with IV penicillin and required a bilateral thorae e cotomy and surgical evacuation of the chest empyema. His condition improved and he was extubated and sent home to continue a 6eweek course of oral penicillin.
DISCUSSION
Fusobacterium species are normal inhabitants of the oral cavity, the female genital tract, and the gastrointestinal tract. Of this species, F nucleatum and F necrophorum are the most commonly isolated. They are slow growe e ing, strictly anaerobic, gramenegative pleomorphic bae e cilli. F necrophorum, the most common pathogen, has an ability to invade as a primary pathogen. This feature is related to the bacteria' s ability to produce lipopolysace e charide endotoxin, leukocidin, and haemolysin. Other organisms isolated from patients with this syndrome include Bacteroides, Streptococcus, Peptostreptococcus and Eikenella corrodens, with more than one pathogen being reported in a few cases. 8e18 The principal source of infection is located in the palatine tonsils and peritonsillar tissue, but other sources (parotitis, otitis media, sinusitis, odontogene e ic infection and mastoid) have been reported. 16,19e21 Subsequently, the parapharyngeal space may become infected. Secondary thrombophlebitis of the tonsillar veins may occur owing to a pharyngeal infection, which can propagate thrombus formation to the internal jugular vein (IJV). 4, 7, 22 Alternatively, direct extension is another route of access to the IJV. More specifically, oropharyngeal infection and abscess formation may travel directly to the parapharyngeal space, hence, direct extension from the submandibular, peritonsillar, retroe e pharyngeal, parotid and masticator spaces may lead to IJV thrombosis. The time of onset from the initial oropharyngitis to the development of septicemia is usually less than 7 days.
1,25e26 The primary source of infection is usually the palatine tonsils, with most patients presenting with exudative tonsillitis or peritonsillar abscesses.
7e8, 14 The development of thrombophlebitis of the IJV is associe e ated with neck pain and swelling. This may occasionally be associated with trismus, otalgia and dysphagia. 27 A relatively recent case similar to ours showed involvement of branches of the external jugular vein in addition to the IJV. 23 The most common site of metastatic infection is the lungs. This may be associated with bilateral pulmoe e nary infiltrates, pleural effusion, empyema and lung abe e scess or multiple cavitating lung lesions. 16, 20, 24, 28, 29 Other complications described include pneumatoceles, pneue e mothorax and adult respiratory distress syndrome. Other manifestations of metastatic infection include septic arthritis, osteomyelitis, pericarditis, hepatic abe e scesses and meningitis. Moreover, the spleen, skin, kidneys, brain and soft tissues may be involved. 16, 19, 21, 33 Splenomegaly, hepatomegaly and jaundice may be prese e ent, along with pain associated with the involved metae e static sites. Mildetoemoderate hyperbilirubinemia with elevated liver enzymes is commonly found. The blood count usually shows leukocytosis and a few cases exhibe e iting thrombocytopenia have been noted. Renal insuffie e ciency with hematuria, pyuria, proteinuria, and/or a rise in blood urea may result from kidney involvement. 3, 15, 18, 34 Coagulopathy and disseminated intravascular coagulae e tion also has been reported. 31 Fatality is rare in the poste e antibiotic era.
12e13
A high degree of suspicion is needed and usually the syndrome is not diagnosed until microbiology results are available.
10, 17 With suspected clinical picture imaging modalities usually confirm the diagnosis. Contrasteene e hanced CT provides exceptional accuracy in the diagnoe e sis of Lemierre syndrome because of its ability to show distended veins with enhancement of the walls, intrae e mural filling defects and swelling of adjacent soft tissues, which allows the delineation of additional pathology (e.g. abscess extension) and sensitive visualization of the intrathoracic veins. 35 Other alternatives include Doppler ultrasound, MRA, gallium scan and radionuclide venoge e raphy with Tc 99melabeled RBCs. Conventional retroe e grade venography is currently reserved for assessing the exact extent of IJV thrombus when surgical ligation is considered. Chest xeray and CT are used to diagnose pulmonary findings. Abdominal ultrasound is employed when hepatic or splenic abscesses are suspected. 35e39 The organism is usually isolated from blood cultures. Other microbiological specimens include synovial fluid, skin pustules and pus from liver abscesses, empyema and a bronchoscopic aspirate.
10,17
Intravenous antibiotics are the mainstay treatment. F necrophorum is usually sensitive to penicillin, clindae e mycin and metronidazole.
10,14e15,17 Clinical improvement after the onset of antibiotic therapy is sometimes slow, yet numerous cases have demonstrated a full recovery being achieved with the same antibiotic treatment after a brief period of apparently unfavorable evolution.
3e4,26
The majority of patients treated with appropriate antibiotics have a favorable prognosis, but delayed treate e ment is associated with poorer outcomes. Prolonged therapy is recommended because of the endovascular nature of the infection, with most reports indicating a good clinical response within 2 to 9 weeks of therapy with a mean of 6 weeks. 3, 4, 26 Surgical excision and ligation of the IJV is hardly necessary nowadays and is only reserved for cases with continued sepsis and septic embolization resulting in see e vere respiratory compromise or other repetitive embolic manifestations.
4,7e9,22e23
The role of anticoagulation in Lemierre syndrome remains controversial. Some studies reported the use of heparin being associated with expeditious resolution of the thrombophlebitis, which may shorten the course of the disease and may reduce the need for any surgical intervention. Therefore, anticoagulant therapy may be initiated for possible early clot dissolution, but should be discontinued in patients who require surgery.
8, 40 The clear indication for use of anticoagulation in Lemierre syndrome is sigmoid sinus thrombosis with possible retrograde propagation to the cavernous sinus and ine e ferior vena cava thrombosis.
8e9,16,21 When indicated, the recommended treatment regimen consists of one week of intravenous heparin followed by three months of oral warfarin. 8, 21, 40 The use of steroids in the management of Lemierre syndrome has not been studied in a well ore e ganized scientific setting and there is no clear evidence to suggest a beneficial effect. There is some evidence to support a beneficial use of hyperbaric oxygen. 41 A high degree of clinical suspicion is needed if sympe e toms from oropharyngeal infection or from any of the mentioned sources are accompanied or followed by a presentation suggestive of IJV thrombophlebitis, sepsis or septic emboli. Persistent fever may be the only physie e cal evidence, particularly during the earlier phases of the disease.
Early recognition of the syndrome is crucial to ale e low the initiation of immediate appropriate therapy because microbiologic confirmation may take several days. Hence, we stress the importance of taking early blood cultures and carrying out a careful examination of the neck in suspicious patients presenting with a severe oropharyngitis. Also, contrasteenhanced CT should be performed as early as possible because physical examie e nation of the neck and ultrasonography may be negative for thrombosis of the IJV in some cases.
